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To                   Date: 09.03.2023   
NER-BPMC 
Department of Biotechnology (DBT), GOI 
New Delhi – 110003 
 
Subject: Submission of documents for Final Settlement of Project Account  
 
Project Reference: (BT/PR24757/NER/95/843/2017) “Integrative system biology approach to identify 
the molecular response signatures in Rice during concurrent biotic (Rhizoctonia solani) and abiotic 
(heat) stresses” 

 
Dear NER-BPMC office, 
With reference to your mail dated 23.12.2022 suggesting submission of the required documents for 
settlement of account of the project ‘Integrative system biology approach to identify the molecular 
response signatures in Rice during concurrent biotic (Rhizoctonia solani) and abiotic (heat) stresses’, 
bearing DBT sanction order -BT/PR24757/NER/95/843/2017, I submit the same with this letter.   
 
Enclosed documents checklist:  

1. UC and SoE for the period April 1, 2021 to March 31, 2022 
2. Consolidated SoE for the project. 
3. Manpower Certificates and Due Drawn statement for the period April 1, 2021 to March 31, 

2022. 
4. Asset acquired certificate for the project. 
5. Declaration from the storekeeper of the institute. 
6. Outcome/Achievement of the completed project  
7. Final completion report  
8. Bharatkosh receipts. 

 
   
Thanking you, 
Sincerely, 
 
 
 
 
 
 
 
 (PANAKJ BARAH) 

Pankaj Barah, Ph.D.                               
Assistant Professor & DBT-Ramalingaswamy Fellow                                 
Member of Indian National Young Academy of Sciences   

    Tel: +91 3712-27-5415 (O)   
    Skype: pankaj.barah 
    Email: barah@tezu.ernet.in                
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Section-A: Project Details 
 

A1. Project Title: Integrative system biology approach to identify the molecular response signatures in Rice 
during concurrent biotic (Rhizoctonia solani) and abiotic (heat) stresses 
 
A2. DBT Sanction Order No. & Date: BT/PR24757/NER/95/843/2017 Dated: 26/07/2018, 3 years project 

 
A3. Name of Principal Investigator: Dr. Pankaj Barah, and Prof. P.B. Kirti 

             Name of Co-PI/Co-Investigator: 
 

A4. Institute: Tezpur University, Dept. of Molecular Biology and Biotechnology 
 
A5. Address with Contact Nos. (Landline & Mobile) & Email: Dept. of Molecular Biology and Biotechnology, 
Tezpur University, Napaam, Sonitpur, Assam -784028, INDIA, Phone: +91 3712-27-5415(O), Ph No +91-
8638587915 and E. mail: barah@tezu.ernet.in 
 
 
A6. Total Cost: Rs. 82,96,988/- 

 
A7. Duration: 3 Years 

 
A8. Approved Objectives of the Project:  
 
A8.1. Integrative systems biology approach to identify the molecular stress response signatures, stress regulatory 
networks and signaling crosstalk events in Rice, during concurrent exposure to combination of temperature and 
pathogen stress. 
 
A8.2. To use activation tagged rice population for screening novel tagged mutants which are resistance against R. 
solani pathogen. 
 

 
A9. Specific Recommendations made by the Task Force (if any): 

 
A9.1 To improve KRiSHI portal by incorporating data and information that can be directly be beneficial for the 
farmers. 
 

       A9.2 To conduct combined stress experiments on a tolerant and susceptible rice        varieties. 
 
 

 
 
 
 
 
 
 

 



Section-B: Scientific and Technical Progress  
 

B1. Progress made against the Approved Objectives, Targets & Timelines during the Reporting Period  
 

 B1.1 Tezpur University (Specific Objectives) 
 Objective 1: Transcriptomics analysis of the single and concurrent exposure of heat and pathogen (R. solani) stresses on the 

widely cultivated rice varieties in India, BPT‐5204. 
 Timeline: 1-36 months. 
 Status: Completed and manuscript published. 

Time-Series RNA-Seq analysis on a widely cultivated rice variety BPT-5204 was performed for identifying transcriptome 
level response signatures during R. solani infection at 1st, 2nd and 5th day post infection (dpi). This study identified 428, 3225 
and 1225 Differentially expressed genes (DEGs) in rice plant during infection at three time points (TPs). Transcriptional 
Regulatory Networks (TRNs) for the three time points also identified SUB1B, MYB30 and CCA1 as important regulatory hub 
transcription factors in rice during R. solani infection.  Jasmonic acid, salicylic acid, ethylene biogenesis and signaling were 
induced on infection. SAR was up regulated, while photosynthesis and carbon fixation processes were significantly down 
regulated. Involvement of MAPK, CYPs, peroxidase, PAL, chitinase genes were also observed in response to the fungal 
infection. 
Manuscript Published: Das, A., Moin, M., Sahu, A., Kshattry, M., Kirti, P. B., & Barah, P. (2022). Time-course 
transcriptome analysis identifies rewiring patterns of transcriptional regulatory networks in rice under Rhizoctonia solani 
infection. Gene, 828, 146468. 
LINK: https://www.sciencedirect.com/science/article/abs/pii/S0378111922002876 

 
Fig 1: Transcriptional Regulatory Networks (TRNs) of BPT-5204 rice plants in 1st, 2nd and 5th day post infection (dpi) 

samples during R. solani infection 
 
 

 



 
Fig 2:  A hypothetical model showing molecular level orchestration in BPT-5204 rice plants in response to R. solani 

infection. 

Objective 2: To develop a public knowledgebase, and a modular cum scalable meta-       analysis workbench for 
studying the combined stress responses patterns in rice. 

Timeline: 1-36 months 

Status: Completed and hosted at Tezpur University server. Manuscript published. 

Knowledgebase for Rice Sheath Blight Information (KRiShI) is a manually curated user-friendly knowledgebase for 
rice Sheath Blight (SB) disease that allows users to efficiently mine, visualize, search, benchmark, download, and 
update meaningful data and information related to SB using its easy and interactive interface. KRiShI collects and 
integrates widely scattered and unstructured information from various scientific literatures, stores it under a single 
window, and makes it available for the community in a user-friendly manner. KRiShI can be found at: 
www.tezu.ernet.in/krishi/ 
Manuscript Published: Das, A., Mishra, A., Kashyap, A., Naika, M. B., & Barah, P. (2022). “KRiShI”: a manually curated 
knowledgebase on rice sheath blight disease. Functional & Integrative Genomics, 22(6), 1403-1410. 
LINK: https://doi.org/10.1007/s10142-022-00899-9 
 

 
 

Fig 3:  Snapshot of Knowledgebase for Rice Sheath Blight Information (KRiShI) homepage 
 

 
 
 
 
 
 
 
 
 



 
 
 

Category Organism Sum total 

Number of resistant genes Rice 16 

Number of genes in the knowledge base Rice 24022 

Number of pathways Rice 10 

Number of pathway molecule annotated Rice 76 

Number of genomic studies Rice 2 

R. solani 2 

Number of transcriptomic studies Rice 5 

R. solani 9 

Number of proteomic studies Rice 3 

R. solani 3 

Number of metabolomic studies Rice 2 

R. solani - 

Number of DEGs Rice 23762 

R. solani 8631 

Number of DEPs Rice 798 

R. solani 751 

Number of DEMs Rice 95 

R. solani - 

Tolerant varieties Moderate 7 

Wild 9 

Transgenic 13 

Table 1:  A summary of overall data present in KRiShI knowledgebase 

Objective 3: To develop a mechanistic understanding of temperature modulated pathogenic behavior of R. solani on rice 
plant through integration of heterogeneous omics data. 
Timeline: 18-32 months 
Status: Under progress 
 
The experiments for combined R. solani and High Temperature combined stresses is complete. After 5 times of repeated 
failures, the experiments were again revived and finally completed. Samples have been collected and sent for sequencing. 
The total samples collected is represented in Table 2.  

 



 
 
 

 High Temperature (A) R. solani (B) High Temperature + R. solani (C) 
1st dpi 3 3 3 
2nd dpi 3 3 3 
5th dpi 3 3 3 
Total 9 9 9 

Table 2: Total stress samples collected from the combined High Temperature and Rhizoctonia solani (R. solani) 
experiments performed at Tezpur University. 

 

 
 

Fig 4:  Combined Rhizoctonia solani and High Temperture (HT) stress experiment setup and progress at Tezpur University. 
(a) Growth of BPT-5204 rice plants in open field like conditions. (b) 45 days old BPT-5204 rice plants. (c) Air Conditioned 
green house setup for combined stress induction (d) Plants growth monitoring inside the Air Conditioned green house. 

 
Fig 5: Response of BPT-5204 plants to single Rhoizoctonia solani (R. solani) infection [B1:RS] and combined High 

Temperature and R. solani stress [B1:HT+RS]  
 
 
 
 
 
 
 
 
 



 
 
Webserver developed: 
Knowledgebase for rice Sheath Blight disease ‘KRiShI’ was developed and is currently hosted under Tezpur University 
(http://www.tezu.ernet.in/krishi/) 
 
 
 
Computational Pipelines [Open-Access] 
In-house benchmarked RNA-Seq data analysis pipeline developed and can be obtained freely from 
https://github.com/EvolOMICS-TU/-rna-seq-pipeline-Public 
 
 
B5. Benefits gained: 
 
•   Scientific & Technical expertise gained: 
Conduct Rice stress experiments in control and open field like setup, analyze RNA-seq data, interpret results, write 
manuscripts for publications. 
 
• No. of NER manpower (including PI & staffs) trained in the Non-NER Institute: 2 
 
 
• No. of visits by Non-NER Researchers to NER Institutes and vise-versa: 2 
 
 
• Training in any new techniques, if any: Next Generation Sequencing (NGS) data analysis 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 






